In vitro attachment of skeletal muscle fibers to a collagen gel duplicates the structure of the myotendinous junction.
The myotendinous junction (MTJ) and its associated cells and connective tissue are important structures involved in transmission of contractile force from skeletal muscle to tendon. A model culture system was developed to investigate the formation of the MTJ and its attachment to collagen fibers. Skeletal muscle cells were cultured in a well modeled from two layers of a native gel of type I collagen. Muscle cells cultured in this manner formed attachments to the collagen gel and developed into highly contractile multinucleated muscle fibers with the development of extensive terminal invaginations of the sarcolemma. In addition, the subsarcolemma at the ends of muscle fibers showed areas of increased electron density which corresponded well with the termini of myofibrils. The results indicate that the development of sarcolemmal invaginations at the end of a muscle fiber probably occurs intrinsically during muscle development in vivo. The direct association of collagen fibers with the basal lamina at the end of muscle fibers was only occasionally observed in culture, suggesting that other fibrils or proteins may also be involved in the attachment of collagen fibers to the basal lamina of muscle fibers at the MTJ.